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* NOTICES * 

3PO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The turn table which can supply the polish slurry of the specified quantity from two or 
more slurry feed holes which equipped the front face with the scouring pad and were prepared in 
this scouring pad, It is polish equipment by the chemical mechanical-polishing method for having 
the carrier which counters this turn table and holds one ground substrate. In the polish equipment 
which said turn table makes contact said carrier which has a bigger polished surface than said 
carrier side, rotates while the medial axis moves in the shape of radii, and rotates, and grinds a 
ground substrate Said scouring pad is polish equipment characterized by having a field without 
slurry feed holes by predetermined width of face toward a periphery at the shape of a concentric 
circle from the core. 

[Claim 2] Polish equipment according to claim 1 characterized by a field without said slurry feed 
holes being 10% or more of width of face of the radius of a scouring pad. 
[Claim 3] Polish equipment according to claim 1 or 2 characterized by having the field which does 
not have slurry feed holes in the field from the core of said scouring pad to 30% of a radius. 
[Claim 4] Polish equipment according to claim 3 characterized by allotting slurry feed holes to the 
periphery of a ground substrate when the medial axis of said turn table and carrier is doubled. 
[Claim 5] Polish equipment according to claim 1 or 2 characterized by having the field which slurry 
feed holes are allotted to the core and periphery of said scouring pad, and does not have slurry feed 
holes between them. 

[Claim 6] Polish equipment according to claim 5 characterized by allotting the slurry feed holes 
prepared in the periphery of said scouring pad to the periphery of a ground substrate when the 
medial axis of said turn table and carrier is doubled. 

[Claim 7] The process which forms an insulator layer layer in a semi-conductor substrate with an 
active element, the process which etches this insulator layer layer and forms a contact hole, The 
process which forms the barrier film so that the wall surface and bottom of a contact hole which 
were formed may be filled, In the manufacture approach of the semiconductor device which comes 
to contain the process which performs flattening on the front face of the film by the process which 
forms a conductive ingredient and fills a contact hole, and the chemical mechanical-polishing 
method, and forms embedding wiring The manufacture approach of the semiconductor device 
characterized by using polish equipment given [ said chemical mechanical polishing ] in any 1 term 
of claims 1-6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish equipment which grinds a substrate by 
the chemical mechanical-polishing method (it abbreviates to "CMP" Chemical Mechanical Polishing 
and the following), and carries out flattening. Moreover, it is related also with the manufacture 
approach of the semiconductor device using this polish equipment. 
[0002] 

[Description of the Prior Art] In order to manufacture a semiconductor device, especially embedding 
metal wiring conventionally, for example, as shown in drawing 5 , the insulator layer layer 12 is 
formed in the semi-conductor substrate 11 with an active element ( drawing 5 (a)), a resist pattern 
15 is formed on this insulator layer layer 12, the insulator layer layer 12 is etched into a mask for 
this, and a contact hole 16 is formed ( drawing 5 (b)). After forming the barrier film 13, such as Ti 
and Ta, so that the wall surface and bottom of a contact hole 16 which were formed may be filled 
( draw ing 5 (c)), the conductive ingredient 14 is formed and a contact hole 16 is filled ( drawjng_5 
(d)). Then, CMP performs flattening on the front face of the film, and embedding wiring is formed 
( drawing 5 (e)). 

[0003] Supplying the polish slurry containing polish particles, such as an alumina and a silica, and 
etchant, such as hydrogen peroxide solution, the wafer fixed to the carrier is pressed against the 
rotating turn table which stuck the scouring pad, and is performed in CMP. 
[0004] As conventional polish equipment, as shown in drawing 6 , bearing is carried out to the 
rotating turn table revolving shaft 24, and the equipment to grind is known, setting a wafer 25 and 
supplying the polish slurry 22 from the circumference of a wafer 25 through the slurry feed hopper 
21 from the slurry supply system 30 on the turn table 23 equipped with the scouring pad 29. In 
addition, although drawing shows the configuration which has one wafer susceptor 26 by which 
bearing was carried out to the wafer susceptor revolving shaft 27 to the turn table, susceptor 26 
may be plurality, for example, the thing of a configuration of having four wafer susceptors 26 
equally is also on a turn table so that four wafers may be processed to coincidence at once. 
[0005] With such conventional equipment, the heterogeneity of the polish rate in the wafer that 
polish accomplishes more rather than a wafer core around a wafer had become a problem. In order 
to solve this problem, fixing a polish rate and raising the homogeneity of polish is proposed by 
grinding that front face, supplying almost equally the slurry supplied from a slurry supply system to 
a wafer front face through two or more stomata (slurry feed holes) dug in the shape of a concentric 
circle to the scouring pad 29 on a turn table 23. Or a scouring pad is formed with the ingredient 
which has a continuation hole by porosity, and it succeeds also in the attempt which raises the 
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homogeneity of polish of a wafer side. 

[0006] However, becoming concave lens-like from the shape of a convex lens of the former 
[ configuration / after polish / cross-section ] in the approach of the above which supplies a slurry to 
a wafer side at homogeneity since the way of a core becomes larger than the wafer circumference 
as for the pressure by which a wafer will be pushed against a scouring pad if the diameter of a 
wafer becomes large is expected. So, in JP,5-13389,A, in the polish equipment of the above- 
mentioned configuration, control in the predetermined location of a scouring pad of the slurry 
amount of supply to the front face of said scouring pad is enabled, and the approach of raising the 
homogeneity within a wafer side further is proposed. Or the core of a turn table constitutes slurry 
feed holes in ** and a periphery specifically constitutes more densely, the example constituted so 
that the core of a turn table might be small and it might become large by the periphery about the 
diameter of slurry feed holes is shown. 

[0007] On the other hand, the wafer size ground is in the inclination which becomes every year still 
larger, and a 6 (about 15cm) to further 8-10 inches (about 20-25cm) thing is becoming in use. 
Thus, with polish equipment as shown in said drawin g 6 , since the area of a turn table becomes 
large too much and an equipment load becomes high, it cannot be used for polish of the enlarged 
wafer. Then, the polish equipment of a sheet mold as shown in drawing .3 is used. In drawing 3 , it 
grinds by making the carrier 2 equipped with the wafer 1 which rotates in the fixed direction, and 
the turn table 3 equipped with the scouring pad 4 contact. In order to raise the homogeneity of 
polish at this time, as for a turn table 3, it is common so-called to carry out [ which makes it rotate, 
moving so that that revolving shaft may draw radii by making a motor 5 drive ] orbital rotation. At 
this time, a slurry 6 is supplied through the slurry feed holes dug at equal spacing all over scouring 
pad of turn table 3 4. 

[0008] Here, if orbital rotation is explained further, it will change by physical relationship as 
indicated to be the head lower part (pad side) which rotates centering on the head upper part 
(wafer side) and the revolving shaft B which rotate centering on a revolving shaft A to drawing 4 . 
That is, when it sees centering on Shaft A, Shaft B is moving, revolving around Shaft A. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, when it grinds supplying a slurry through the 
slurry feed holes equally dug all over the scouring pad, more wafer cores than a periphery are 
ground and there is a fault of being in the condition that the wafer center section became 
depressed. Thus, when polish is not carried out by homogeneity, the conductive film remains on an 
insulator layer in a certain part, and it becomes causes, such as leak between wiring. In order to 
lose this, it is necessary to fully grind, consequently wiring height will change a lot by the center 
section and periphery of a wafer, wiring resistance will differ, and EM (electromigration) resistance 
worsens. 

[0010] Therefore, the purpose of this invention has the turn table which holds a scouring pad to the 
carrier holding a wafer in offering the possible polish equipment of raising the homogeneity of polish 
in the polish equipment of the sheet mold which carries out orbital rotation. 
[0011] 

[Means for Solving the Problem] this invention persons found out that the homogeneity of a polish 
rate improved, when it had the field which is not prepared by the width of face which has slurry 
feed holes in a scouring pad in the equipment which supplies a polish slurry through a scouring pad, 
as a result of inquiring wholeheartedly in order to solve the above-mentioned technical problem. 
[0012] Namely, the turn table which can supply the polish slurry of the specified quantity from two 
or more slurry feed holes which this invention equipped the front face with the scouring pad, and 



Page 3 of 4 

t 



were prepared in this scouring pad, It is polish equipment by the chemical mechanical-polishing 
method for having the carrier which counters this turn table and holds one ground substrate. In the 
polish equipment which said turn table makes contact said carrier which has a bigger polished 
surface than said carrier side, rotates while the medial axis moves in the shape of radii, and rotates, 
and grinds a ground substrate Said scouring pad is related with the polish equipment characterized 
by having a field without slurry feed holes by predetermined width of face toward a periphery at the 
shape of a concentric circle from the core. 

[Embodiment of the Invention] In this invention, by using the scouring pad which has a field without 
the slurry feed holes of predetermined width of face, polish is certainly performed in the field and 
the homogeneous, very high polished surface of a polish rate can be acquired. 
[0014] Although the homogeneity of sufficient polish rate will be acquired as width of face of a field 
without slurry feed holes if it is 10% or more of a radius, it is desirable that it is 20% or more of a 
radius more preferably. Moreover, it is desirable to prepare slurry feed holes in the periphery of a 
pad, and it is desirable to prepare as slurry feed holes are more preferably allotted to the periphery 
of a' ground substrate toward the core from the periphery at least, when the medial axis of a turn 
table and a carrier is doubled, 5% of range of a radius. 

[0015] Although either the configuration which does not prepare slurry feed holes in the center 
section of the scouring pad, or a configuration of preparing can be carried out, when not preparing 
slurry feed holes in a center section, it is desirable to prepare from a core the field which does not 
have slurry feed holes to at least 30% of a radius toward a periphery. Moreover, when grinding a 
hard ingredient, it is desirable from the homogeneity of a higher [ polish / prepare / in a center 
section / slurry feed holes ] rate being acquired. 

[0016] In addition, although experimented on the whole surface by burying the slurry feed holes 
dug equally in the example mentioned later, it is desirable to use it on the occasion of actual use at 
a position, forming slurry feed holes in a scouring pad without slurry feed holes. By doing so, the 
homogeneity of a polish rate improves more. 

[0017] In addition, there is not necessarily no need of preparing slurry feed holes equally, for 
example, the slurry feed holes of the big path in the periphery side of a scouring pad may be 
prepared, the consistency of slurry feed holes may be gradually changed toward a center from the 
configuration which makes the path of slurry feed holes small gradually toward a center section, and 
the periphery of a scouring pad, and the slurry volume to supply may be changed. 

[Example] Hereafter, although an example explains this invention, this invention is not limited only 
to these examples. 

[0019] It ground by setting in the sheet mold polish equipment shown in drawing 3 by making into 
a polish sample what formed the metal membrane (Cu, Ta, UN) on the wafer of 18 inches (about 
20cm) of examples on the whole surface. It ground at this time, blockading gradually the slurry feed 
holes of a pad (diameter of 10 inches (about 25cm)) which have slurry feed holes at equal spacing 
on the whole surface from a core. The homogeneity (3sigma (%) estimates) of the polish rate at 
this time is shown in drawing 1 . In addition, as polish conditions, it carried out by part for pressure 
3psi, rotational frequency 260 / 16rpm, and slurry amount-of-supply/of 100 cc. Moreover, the 
commercial thing was used as a polish slurry. 

[0020] 3sigma is 15% or less among 1.5-4.7 inches, and the outstanding homogeneity of 10% or 

less was especially acquired by 2-4.5 inches so that clearly from this drawing. 

[0021] This result shows that the homogeneity of the polish rate which was excellent when the field 
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which does not have slurry feed holes in 95% or less of range of a radius toward a periphery was 
prepared from the core of a pad is acquired. Moreover, radial understands at least that it is 
desirable not to prepare slurry feed holes in the range to 30% from a core. In the case of the 8 inch 
wafer used especially in this example, effectiveness is large, when the core of a wafer is doubled 
with a scouring pad and slurry feed holes do not prepare slurry feed holes in a scouring pad to the 
radius of 4 inches which is the periphery of a wafer. Next, it evaluated about the polish rate of Ta 
and TiN currently generally used as a barrier film ingredient. At this time, from the condition which 
blockaded slurry feed holes from the core of a scouring pad to 4 inches, opening of the slurry feed 
holes is gradually carried out from the core, and the homogeneity (3sigma) of a polish rate was 
evaluated similarly. This result is shown in drawing 2 . As shown in this drawing, even if it carries 
out opening to radial from a core to 3.5 inches, 15% or less of homogeneity is acquired. That is, in 
this example, if it has the field without slurry feed holes by the width of face more than 0.5 inch 
(radial [ of a pad / 10% of ]), it turns out that the homogeneity of sufficient polish rate is acquired. 
Moreover, a difference is in the homogeneity of some polish rates depending on an ingredient, and 
the result that what prepared opening from a pad core to the range of 1-1.5 inches becomes the 
optimal has been obtained in Ta harder than TiN. 

[0022] The semiconductor device was formed according to the process shown in example 2 drawing 
5 . The insulator layer layer 102 is formed in the semi-conductor substrate 101 with an active 
element ( drawing 5 (a)), a resist pattern 105 is formed on this insulator layer layer 102, the 
insulator layer layer 102 is etched into a mask for this by the well-known approach, and a contact 
hole 106 is formed ( drawing 5 (b)). After forming the barrier film 103, such as Ti and Ta, so that 
the wall surface and bottom of a contact hole 106 which were formed may be filled ( d rawing 5 (c)), 
a copper film 104 is formed with a CVD method, and a contact hole 106 is filled ( drawin g 5 (d)). 
Then, CMP performs flattening on the front face of the film, and embedding wiring is formed 
( drawing 5 (e)). 

[0023] CMP installed the wafer (8 inches of diameters) carried out to the process of dr awing 5 (d) 
to the polish equipment shown in drawing 3 , and carried it out by part for polishing pressure force 
3psi, rotational frequency 260 / 16rpm, and slurry amount-of-supply/of 100 cc. Moreover, the 
commercial thing was used as a polish slurry. In addition, what has not prepared slurry feed holes 
from the core to the radius of 4 inches was used for the scouring pad. 

[0024] Thus, when the EM resistance of the formed semiconductor device was evaluated, the very 

good result was obtained. 

[0025] 

[Effect of the Invention] As explained above, when according to this invention it becomes possible 
to attain the homogeneity of a polish rate with the very high level by using that by which slurry feed 
holes are not prepared in a scouring pad by predetermined width of face in the polish equipment of 
a sheet mold and wiring embedding by CMP is carried out, it becomes possible to offer the 
semiconductor device which was excellent in EM resistance. 



[Translation done.] 
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